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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a perforated panel mi 
of a composite 

material without closing perforations by laminating and 
densifying 

predetermined composite material molding materials and 
increasing the viscosity 

of them to such a degree that a resin does not flow in 
perforations at a time 

of curing by heat treatment to perform perforation 

processing and subsequently 

curing them under heating and pressure. 

SOLUTION: Two prepregs 1 consisting of reinforcing 
fibers and a matrix resin 

are laminated and both surfaces of the prepregs 1 are 



COUNTRY 
N/A 



covered with releasable 

plastic films 2 in order to prevent contamination at a time 
of mechanical 

punching processing. Thereafter, the whole is heat-treated 
at 80-120°C for 

l-2hr in an industrial oven. The viscosity of the matrix 

this condition and the closing of perforation parts by the 

time of curing can be suppressed. Next, perforations 6 are 
bored in the 

prepregs 1 covered with the plastic films 2 and, 
thereafter, the plastic films 

2 are peeled to draw a vacuum by using a molding jig 7 for 
curing and the 

prepregs prepared for molding are cured under heating and 
pressure within an 
autoclave . 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of the porosity face-plate 

made from composite applied to the engine nacelle of the aircraft by which lightweight-ization is demanded etc 

[0002] 

[Description of the Prior Art] In manufacture of the porosity face-plate made from composite applied to the engine nacelle of 
the aircraft etc., a certain means to prepare a through tube is required for a face-plate. After stiffening the material for 
composite-material shaping (prepreg is called hereafter) and considering as mold goods, as for the well-known method of 
performing using a drill or mechanical punch, floor to floor time and costs start in comparison, and since mold goods have the 
configuration as components, processing is usually difficult further. As one of the methods of solving such a problem, it has 
the mold rear-face section and the mold surface section. And the mold which has two or more studs in which the gap is kept 
and projected from this mold surface section, and the tip is respectively sharp is formed. The reinforced plastics impregnation 
sheet hardened partially is laid on this stud. The manufacture method of a porous reinforced plastics member of having the 
production process which stiffens the plastics in the above-mentioned sheet is proposed, pressing [ press this sheet and this 
stud so that the above-mentioned stud may penetrate this sheet, and ] the above-mentioned sheet on the above-mentioned 
mold surface (JP.47-213 1,A). However, it turned out that this technique also needs to prepare a special die for every 
m^rT m " 0n ° f com P° nents > and does not necessarily serve as a best policy in respect of processing costs. 
[0003] The manufacture method of the porosity face-plate made from composite characterized by for this invention persons 
heating and pressurizing [ fill up with and ] casting resin, and making the pore of the prepreg which consists of a 
strengthening fiber reinforced composite material which formed the pore beforehand, and matrix resin as a means replaced 
with this method harden it through the thin film made of resin was proposed (JP,8-1690,A). Although this method had the 
amelioration effect m respect of fabrication time amount or cost, since the indirect material for shaping of casting resin, the 
[0004] lm made ° f reSi "' et °' ™ S com P arativel y expensive, development of the still cheaper manufacture method was desired. 
[Problem(s) to be Solved by the Invention] In being made in view of the above-mentioned technical level and manufactr-— 
the porosity face-plate made from composite, tl ' ' ... - - 

respect of ma = „ s „ ; „, rl ^ F[ ,, ,„ 6 „ OH ^, al uio , 

tie of porosity face-plate shaping made from composite, and making it a'poroi 
[0005] 

[Means for Solving the Problem] This invention contains a mode of following (1) - (4) as a means to solve said technical 

(1) as the condition which raised viscosity to a degree with which it heat-treats at 80-120 degrees C for 1 to 2 hours, and resi 
does not flow in a hole in the case of hardening like backward after carry out laminating eburnation of the material for 
composite material shaping ( prepreg) which consists of strengthening fiber and matrix resin - a hole ~ the manufacture 
method of the porosity face-plate made from composite characterize by to heat and pressurize and to make it harden after 
carry out dawn processing. 

[0006] (2) A manufacture method of a porosity face-plate made from composite the above (1) characterized by being what 
carries out heating and pressurization and stiffened in an autoclave after said production process which carries out [ a 
production process ] heating and pressurization and is stiffened moves prepreg which carried out after [ heat treatment ] hole 
dawn processing to a die and puts and carries out vacuum length of the bag film. 

(3) A manufacture method of a porosity face-plate made from composite the above (2) characterized by making a metal plate 
intervene between said prepregs which carried out after [ heat treatment ] hole dawn processing and bag films. 

(4) The above (2) characterized by making a thin cloth placed between the surfaces of said prepreg which carried out after 
[OOO'J]' 3 ^' 1 " 1 ^ h ° le daWn pr ° CeSSmg ' or 3 ma ™facture method of a porosity face-plate made from composite of (3). 

:ave cloth for strengthening woven for 
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bismaleimide resin, polyester resin, phenol resin, and polyimide resin, is desirable as for the prepreg used by this invention, 
UD (Uni-Directional) prepreg which lengthened and arranged fiber with the one direction and sank in resin can also be used. 
If it heats and pressurizes and is stiffened after carrying out hole dawn of this prepreg in the unsettled condition, resin will 
blockade an influx and a pore in a pore at the time of hardening. Therefore, while the laminating of the prepreg is carried out 
and it carries out eburnation by the method of this invention, it heat-treats in the state of a plate in the range which resin does 
not gel, and the fluidity of resin is made small, after preventing that resin flows into a pore and blockades at the time of 

[0008] Where it placed the prepreg which carried out the laminating onthe plate-like fixture, it covered with the bag film and 
the seal of the perimeter is carried out, vacuum length of the eburnation of prepreg is carried out, and 10 minutes or more, it 
can be performed by considering as board thickness almost comparable as the board thickness after hardening while fully 
sticking prepregs by the method of holding preferably for 10 to 30 minutes, the method of suppressing with press metal mold, 

[0009] In case heat and pressurize the prepreg which carried out hole dawn and heat treatment stiffens it, it raises the viscosity 
of resm md^performs for accumulating so that resin may not flow out in a hole, but since it becomes impossible to make it get 

temperature or the heat gun when heat treatment conditions afe too strong, it is required in carrying out und^rthrconditions 
of the range which resin does not gel. Although concrete processing conditions change with classes, descriptions, etc. of 
matrix resin to be used When matrix resin is 180-degree-C hardening type 4 organic-functions epoxy resin as an example of 
desirable heat treatment conditions, If it is about 1 - 2 hours at 80-90 degrees C and is this range at 1 10-120 degrees C in the 
case of about 1 - 2 hours, and 120-degree-C hardening type 2 organic-functions epoxy resin, there will be no possibility that it 
may become impossible for resin to usually gel and to make it get used to a fixture as mentioned above 
[001 0] the prepreg after heat treatment - mechanical punch etc. - using - a hole - after carrying out dawn, the porosity 
face-plate made from composite can be obtained by heating and pressurizing [ equip and ] and stiffening the shaping fixture 
which has the configuration of the product made into the purpose. 

[001 1] After moving the prepreg which carried out after [ heat treatment ] hole dawn processing to a die as said method of 
carrying out heating and pressurization and stiffening and putting and carrying out vacuum length of the bag film, the method 
of carrying out heating and pressurization and stiffening in an autoclave, is suitable. In this case, it is desirable to put in the 
' ss fiber or nylon fiber, in order for the plastic film which does not have a hole in 
andto put a bag film. Moreover^ it can prevent drawing a bag film in a hole 

plastic film and bag films without a hole. Furthermore, by making thin cloths (about 
and polyester, placed between front reverse side both sides of prepreg, the release 



ig, and pressing about 




ample] Her 
unple 1) 



xample of this invention. The strengthening fiber gestalt carried out the two-layer laminating of this t„ . 
(strengthening fiber: carbon fiber textiles, matrix resin: 1 80-degree-C hardening type 4 organic-functions epoxy resin) using 
the prepreg of textiles, and the plastic film 2 which has a mold-release characteristic in both sides of prepreg further for the 
pollution control at the time of mechanical punching processing was put on both the surfaces of prepreg 1 as shown in 
drawing 1 (a). It placed on the plate-like heat treatment fixture 3 which shows this to drawing 1 (b), further with the nylon 
bag film 4, by the sealant 5, the seal of a cover and the perimeter was carried out, they carried out vacuum length, it was left at 
the room temperature for 30 minutes, and the board thickness at the time of hardening carried out eburnation to about 
1.0-1. 1mm to 0.9mm. 

[0013] Then, it put into the oven of industrial use and heat treatment was performed at 1 10-120 degrees C for 1.5 to 2 hours. 
Matrix resin viscosity can rise on this condition, lock out of the pore by the resin fluid at the time of hardening can be 
controlled, and it can be made to warm and get used also to the shaping fixture which has a configuration for hardening since 
ot gelling after heat treatment in ordinary temperature or a heat gun. 

r ~" "*~ breaking the hole 6 with a diameter of 2mm in 3mm pitch by mechanical punch in the prepreg [ having put 
1, It moves to the shaping fixture 7 which removes plastic film 2 and has a configuration for hardening 
he briza 9 plastic film 8 without a hole and for aeration was put, with the nylon bag film 4, the seal of a 
'"" """ carried out, they carried out vacuum length by the sealant 5, it was left 10 minutes or more at the 

[00 1 5] The prepreg in which this shaping preparation was completed was hardened using the autoclave. At this example, it is 
about 3.5kg/cm2. Heating was performed at a pressure and the temperature of 180 degrees C for about 2 hours. In addition 
when autoclave ** exceeded lkg/cm2 at the time of autoclave pressurization, atmospheric-air disconnection of the vacuum' 
length was carried out. The plastic film 8 which does not have the lowering nylon bag film 4, briza 9, and a hole in the 
temperature after hardening termination and a pressure was removed, the hardening article was further removed from the 
shaping fixture 7, and the porosity face-plate 1 0 made from composite of drawing 2 was obtained. Drawing 2 (a) is the 



perspective diagram showing the outline of the porosity face-plate made from composite, and drawing 2 (b) is the A-A cross 
section of (a). According to this method, the Kung-Ming actuation is easy, and although the porosity face-plate made from 
composite ot good quality can be obtained without matrix resin flowing out into a hole at the time of hardening by heating and 
pressurization, some deformation by drawing in of a bag film is accepted in the upper limit section of the hole 6 formed in the 
composite section 1 1 of this porosity face-plate 10 made from composite as shown in drawing 2 (b) 
[0016] (Example 2) Other examples of this invention are shown in drawing 3 . this example -^he phase of shaping 
preparation -- heat-treating - a hole - it is the example which placed the metal plate 13 with a thickness of 1 .6mm between 
the prepreg films 8 and bnza 9 which put thin nylon cloth 12 (here nylon taffeta [ by Toray Industries Inc. 1 ft 100) on both 
the surfaces of the prepreg 1 which carried out dawn, and do not have a hole further, thus, a hole like drawing 2 (b) looked at 
! 1 by stiffening the prepreg which prepared shaping preparation on said hardening 
■ i™,t „„,., „„„ i„„ andtheporosity face-plate made from composite which has the 




tit a hole blockadin 

lis field. Furthermore, the prepreg which carried out after 

heat treatment ] hole dawn processing is moved to a die as a method of carrying out heating and pressurization and stiffening 
When the method of carrying out heating and pressurization and stiffening in an autoclave, after putting and carrying out 
vacuum length of the bag film ,s taken, By making a metal plate intervene, a hardening article without deformation of a hole 
can be obtained and the shift of a release agent to a hardening object from a shaping fixture can be prevented by making thin 



